Previous laboratory studies of Mediterranean fruit flies, Ceratitis capitata (medflies), have identified large size and protein feeding as positive influences on the ability of males to secure copulations. In this study, we investigated whether large and protein-fed males experience additional advantages in terms of amount and distribution of sperm stored by mates. We also examined relationships between copula duration and sperm storage. Mates of large and protein-fed males were more likely to store sperm and to store more sperm than mates of small and protein-deprived males. Probability of sperm storage was associated with copula duration; all copulations lasting less than 100 min failed whereas 98% lasting longer than 100 min succeeded. Copulations involving sperm storage were longer if males were small or protein deprived or if the female was large, although there was no evidence of a relationship between copula duration and total sperm storage. Evidence from related studies suggests that variation in latency until sperm transfer, caused by size and diet, is a likely explanation for varying copula duration. Sperm tended to be stored asymmetrically between the female's two spermathecae, consistent with a mating system in which females maintain isolated populations of sperm from different males and later select between them. Storage was less asymmetric when large numbers of sperm were stored but there was little evidence that male size or diet affected this asymmetry. It is uncertain whether postcopulatory advantages of large and protein-fed male medflies arise from female preferences or male dominance through coercion or force.
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In most insect mating systems, males vary considerably in their ability to gain access to the limiting resource of ova (Alexander et al. 1997) . Rather than arising from differential male ability in a single prerequisite activity, such as precopulatory courtship display, this variation may instead represent the net effects of male ability at overcoming a diverse suite of challenges. Activities preceding fertilization of ova may be divided into distinct phases and, after initial success, males may fail a subsequent challenge. For example, having successfully located or attracted a female, a male may then fail to copulate (Webb et al. 1984; Simmons 1988; Tuckerman et al. 1993) . Recent studies have emphasized that courtship, and differential male success, may extend well beyond the onset of copulation (Eberhard 1994 (Eberhard , 1997 Brown 1997; Sakaluk 1997; Ward 1998) . Males that find mates and copulate may fail, or have limited success, at later stages of sperm transfer and storage. In this study, we consider qualities of male Mediterranean fruit flies, Ceratitis capitata (medflies), that confer success at securing copulations and whether these qualities also confer success after copulation.
Some previous studies have implicated size and diet as important predictors of a male medfly's mating success. First, only males that obtain sufficient protein are able to participate in leks, the primary mating arena of this species (Yuval et al. 1998) . Although data for wild flies in nature and simulated nature are conflicting (Arita & Kaneshiro 1988; Whittier et al. 1992) , Orozco & Lopez (1993) found that, in simulated nature, large males from a laboratory strain mated more frequently than smaller rivals. Furthermore, some laboratory studies allowing
